Involvement of gshAB in the interspecies competition within oral biofilm.
Although Streptococcus sanguinis has been reported to produce H2O2 to gain a competitive edge over Streptococcus mutans, the molecular mechanisms evolved by S. mutans to counter this "peer stress" are still to be identified. The current study was designed to investigate the ecological role of glutathione synthetase (gshAB) in the interspecies interaction between S. mutans and S. sanguinis. A gshAB in-frame deletion strain of S. mutans was constructed, and its phenotypic traits were characterized. The spatio-temporal interaction of the gshAB mutant with S. sanguinis was further investigated in a dual-species biofilm model by fluorescence in situ hybridization. We found that, although less tolerant for H2O2, the gshAB mutant produced more extracellular polysaccharides by up-regulating gtfs expression, so as to cluster as condensed microcolonies. In addition, the mutant was more susceptible to the conditioned medium of S. sanguinis, and its competitiveness was significantly compromised. Taken together, we believe that gshAB is essential for the competitiveness and prevalence of S. mutans through detoxifying the H2O2 produced by S. sanguinis. Given the ecological importance of bacterial equilibrium within the oral biofilm, gshAB may represent a promising target to modulate the S. mutans/S. sanguinis ratio under cariogenic conditions, thus contributing to the management of dental caries.